Efficient marking of murine long-term repopulating stem cells targeting unseparated marrow cells at low lentiviral vector particle concentration.
HIV-1-derived lentivirus vectors offer unique biological properties for gene delivery to hematopoietic stem cells and, when used at high multiplicities of infection (m.o.i.), permit efficient gene transfer after minimal target cell stimulation. However, such a strategy has been shown to promote multicopy proviral integration, potentially increasing the risk of insertional mutagenesis. To minimize cell manipulation, we targeted unseparated marrow and demonstrated that transduction at an m.o.i. of 1 resulted in up to 12% vector-modified peripheral blood leukocytes and successful repopulation of secondary recipients with vector-marked cells. Real-time PCR showed on average 1.8 proviral integrants per GFP-marked cell. By comparison, a cohort of animals transplanted with cells transduced at m.o.i. of 10 under otherwise unchanged conditions showed up to 45% marking with an average of 7 copies per GFP-expressing cell. Both m.o.i. groups demonstrated sustained proviral expression with stable GFP fluorescence intensity. In summary, we have identified conditions for lentiviral gene transfer involving minimal ex vivo target cell manipulation and have shown that the m.o.i. is a critical determinant of proviral copy number in lentivirus-transduced murine long-term repopulating cells. Thus, gene transfer efficiencies may be limited when single-copy integration is desired and additional strategies such as in vivo selection may be required to improve the frequency of gene-modified cells.